
Air quality monitoring system
and Smart Environmental
platform in the Ports of
Balearic Islands

More info at:www.kunakair.com

Ed u r n e I b a r r o l a U l z u r r u n , P hD
Ch i e f S c i e n t i f i c O f f i c e r ( CSO ) - K u n a k
J o r g e Ma r t i n J i m é n e z
D i r e c t o r - A u t o r i d a d P o r t u a r i a d e B a l e a r e s

27th October 2023



Background – Pilot Project
The Port Authority of Balearic Islands (APB)  2016

To know the port operations IMPACT on the air quality of its ports and MINIMISE it.

SmartSensPort

• Study the possible use of sensors and design a monitoring network toaid decision-making.
• Deployment of 8 real-time air quality measurement points in the port ofPalma (2017-2018).
• Sensor networks are a good alternative to monitor environmentalvariables in ports and help make data-driven decisions.
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Air quality instruments
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Reference & Equivalent
instruments

Professional sensor-based
air quality stations

Low-cost air quality sensors

High data quality
Regulated and certified
One polluntant per instrument
High costs
Limited spatial resolution

Accurate data
Ongoing certification
Several pollutants per instrument
Cost-effective
High spatial resolution

Poor data quality
Non-regulated
1 - 2 pollutants per instrument
Very low-cost
High spatial resolution
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Evaluation of different air quality sensor-systems in 2018
Device #1 Device #2Ref Mallorca

Device #2Device #1

R² = 0,97Y = 0,92*X - 0,66

R² = 0,004Y = 0,03*X + 19
• Importance to select a proper AQ sensor system highestaccuracy for pollutants, easy installation and maintenance, etc.
• Establish technical specifications required for the project

Air quality instruments



The UIB  technical study for the installation of sensors.
Deployment in 2019
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25 points –50 KUNAK AIR V2DEVICESCO, NO, NO2, O3, SO2, PMsAnemometerPluviometerNoise Level

Air quality network in APB Ports – Phase 1



6https://www.portsdebalears.com/es/calidad-del-aire

• Detect impacts, analyse them and identify possible causes.
• Management and analysis of the information carried out via a web-based platform.

Air quality network in APB Ports – Phase 1
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Air quality network in APB Ports – Phase 1
Relationship between SO2 concentration and ships
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Air quality network in APB Ports – Phase 2
Improvements:
1. Relocations of some points of the network
2. New version Kunak Air PRO25 devices (5 gases + PM in one instrument)
3. New parameters to measure

 VOC sensors
 Rain gauge in each port
 Anemometer in each location
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Air quality network in APB Ports – Phase 2
Improvements:
4. New Kunak Air Mobile

5. Integration of the monitoring system and simulation tools in theSmart Environmental Platform.
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Data quality of Kunak Air PRO
• US EPA HONORARY MENTION in Wildland Fire Sensors Challenge(https://www.epa.gov/air-research/winners-wildland-fire-sensors-challenge-develop-air-monitoring-system-prototypes)

• MOST ACCURATE MULTI-CONTAMINANT SENSOR at the AIRLABMicrosensors Challenge 2021, an international workshop on air qualitysolutions organised by AIRPARIF. (https://airlab.solutions/en/projets/challenge-microcapteurs-edition-2021-90)

• MCERTS Certified Products: Indicative Ambient Particulate Monitors(https://www.csagroup.org/en-gb/services/mcerts/mcerts-product-certification/mcerts-certified-products/mcerts-certified-products-indicative-ambient-particulate-monitors/)

https://www.epa.gov/air-research/winners-wildland-fire-sensors-challenge-develop-air-monitoring-system-prototypes
https://airlab.solutions/en/projets/challenge-microcapteurs-edition-2021-90
https://airlab.solutions/en/projets/challenge-microcapteurs-edition-2021-90
https://www.csagroup.org/en-gb/services/mcerts/mcerts-product-certification/mcerts-certified-products/mcerts-certified-products-indicative-ambient-particulate-monitors/
https://www.csagroup.org/en-gb/services/mcerts/mcerts-product-certification/mcerts-certified-products/mcerts-certified-products-indicative-ambient-particulate-monitors/
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Data quality of Kunak Air PRO
UNE-CEN/TS 17660-1:2021 “Air quality - Performance evaluation of air quality sensor systems - Part 1: Gaseouspollutants in ambient air”

Class 1 sensors: Indicative measurements aligned with the objectives of AQ Directive 2008/50/CE.
Class 2 & Class 3 sensors: Do not comply with the objectives of AQ Directive 2008/50/CE.
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Data quality of Kunak Air PRO
Kunak Air comparisons against reference stations
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Data quality of Kunak Air PRO
Kunak Air comparisons against reference stations

Kunak AIR Pro 1Reference Data Kunak AIR Pro 2

R² = 0.85Y = 1.1*X + 0.99

R² = 0.84Y = 1*X + 0.49

Kunak AIR Pro 2 – SO2 (ppb)
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Device R² MAE(ppb) U(exp)(<25%) N > LV
Kunak AIR Pro 1 0.85 1.46 24.86 % 1
Kunak AIR Pro 2 0.84 1.55 5.91 % 1



14

Award Air Quality Exhibition 2022
BEST AIR QUAILITY NETWORK MONITORING
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